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Absorbent containing metal foam container 



(57) A gas container 1 is made from metal foam and 
the spaces defined by the open-celled structure are 



filled with a solid adsorbent material 2 such as a zeolite 
or an activated carbon. The container may be made in 
the form of a panel. 
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Description 

[0001] Foam structures are known in industry and the 
number of applications for metallic foam structures is 
continually increasing. For example, aluminium foam 
metal having a continuously connected, open celled (re- 
ticulated) geometry is available and employed in: 

(a) Energy/impact adsorbers; 

(b) Heat exchangers; and 

(c) Lightweight composite panels. 

[0002] I n the gas distribution industry the gas contain- 
ers are invariably cylindrical in shape with thick walls 
and convex or concave ends. These known containers 
are simple, robust and contain maximum quantities of 
gas for any given weight or dimensions. However, their 
main disadvantages are the inflexibility of their shape 
and weight limitations. 

[0003] Foam structures have now been proposed for 
high pressure gas containers and, in particular, high 
pressure gas containers having irregular shapes, for ex- 
ample a non-cylindrical or spherical shape. When irreg- 
ular or complex shapes are required then foam material 
such as metal foams are formed typically by mixing 
small quantities of a gasifier e.g. titanium hydride with 
aluminium powder and subjecting the mixture to heat 
and pressure to form a sintered sheet. 
[0004] The sintered sheet or a portion thereof is then 
placed in a mould which is then heated to higher tem- 
peratures at which the metal melts and hydrogen is re- 
leased from the titanium hydride to form an even disper- 
sion of bubbles. The bubbles are then fractured so that 
when placed in a thin containment material or when the 
outside surface is sealed in some way, for example by 
melting the outer aluminium layer or by casting in resin, 
the foam acts as a strengthening material. 
[0005] It is an aim of the present invention to provide 
a gas container made from metal foam but in which the 
open-celled structure is filled with a solid gas adsorber 
material. 

[0006] According to the present invention, a gas con- 
tainer made from metal foam has the spaces defined by 
the open-celled structure substantially filled with a solid 
gas adsorber material. 

[0007] The solid gas adsorber material may be a ze- 
olite, an activated carbon or a silicate. 
[0008] The gas container may be of any shape de- 
sired, for example the shape of a panel. 
[0009] A plurality of panel-shaped gas containers may 
be arranged in series and connected together by con- 
nectors comprising at least one small-bore tube embed- 
ded in a foamed rubber matrix which is encompassed 
by a protective metallic sheath. 

[0010] In one embodiment, the gas container may be 
made by delivering the solid gas adsorber and mixing it 



with molten aluminium at a temperature just before the 
molten aluminium goes solid. Alternatively, the molten 
aluminium may be poured over a matrix of particles to 
form a block. 

s [0011] Embodiments of the invention will now be de- 
scribed, by way of example, reference being made to 
the Figures of the accompanying diagrammatic draw- 
ings, in which: 

10 Figure 1 is a cross-section through a gas container 
of the present invention; 

Figure 2 is a perspective view of a gas container of 
the present invention in the form of a panel; 

15 

Figure 3 illustrates a plurality of gas containers, sim- 
ilar to Figure 2, arranged in series; and 

Figure 4 is a cross-section through a connector in- 
20 terconnecting the gas containers shown in Figure 3. 

[0012] As shown in Figure 1, a gas container 1 is 
made from metal foam in which the spaces defined by 
the open-celled structure are substantially filled with a 
25 solid gas adsorber material 2. The container may be of 
any desired shape and Figure 2 illustrates a container 
in the form a flat panel 4. 

[001 3] As shown in Figure 3 a plurality of panels 4 are 
connected in series by means of connectors 6. Each 
30 connector 6 comprises a plurality of small-bore tubes 8 
embedded in foamed rubber matrix 1 0 which is itself sur- 
rounded by a metallic protective sheath 1 2, all as shown 
in Figure 4. 

[001 4] The container 1 is made by mixing the solid gas 
35 absorbing material, preferably a zeolite, activated car- 
bon or silicate into molten aluminium. The solid gas ab- 
sorbing material is manufactured in a variety of grain siz- 
es depending on the density of "spacing" required and 
is stirred into the aluminium at the point of freezing (go- 
40 ing solid). Alternatively, the molten aluminium could be 
poured over a matrix of the sized particles to form a 
block of adsorber/container. In this latter case, where 
the adsorber grains touch, would be gas paths in the 
gas container. 

45 [001 5] The advantages of such a container are as fol- 
lows: 

1 ) The container can be formed into any desired 
shape; 

so 

2) The container is robust and can contain a variety 
of gases; 

3) The metallic component could be reduced, that 
55 js, compared with pure metal foam whilst still offer- 
ing excellent strength characteristics; and 

4) The container would be suitable for all gases 
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such as oxygen, nitrogen, helium and argon and 
could be used for more hazardous products such 
as acetylene. 

[001 6] Finally, such gas containers could be designed 5 
into any shape, for example contoured to fit life-vests, 
panels in carrying cases, collars around other contain- 
ers etc. 

10 

Claims 

1 . A gas container made from metal foam in which the 
spaces defined by the open-celled structure are 
substantially filled with a solid gas adsorber mate- is 
rial. 

2. A gas container as claimed in claim 1 , in which the 
solid gas adsorber material is a zeolite. 

20 

3. A gas container as claimed in claim 1 , in which the 
solid gas adsorber material is an activated carbon. 

4. A gas container as claimed in claim 1 , in which the 
solid gas adsorber material is a silicate. 25 

5. A gas container as claimed in any one of claims 1 
to 4, in which the shape of the gas container is in 
the form of a panel. 

30 

6. A plurality of gas containers as claimed in any one 
of claims 1 to 5 connected together in series. 

7. A plurality of gas containers as claimed in claim 6, 

in which each connector comprises at least one 35 
small-bore tube embedded in a foamed rubber ma- 
trix encompassed by a protective metallic sheath. 

8. A method of making a gas container as claimed in 
claim 1 , in which the solid gas adsorber material is *o 
delivered and mixed with molten aluminium at a 
temperature just before the molten aluminium goes 
solid. 

9. A method of making a gas container as claimed in 45 
claim 1, in which molten aluminium is poured over 

a matrix of particles of a solid gas adsorber to form 
a block. 

10. A gas container constructed and arranged substan- so 
tially as hereinbefore described with reference to 
and as illustrated in the Figures of the accompany- 
ing drawing. 



55 



EP 1 072 839 A2 




4 

BEST AVAILABLE GOPY 



